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SECTI ON 15949N

HVAC TESTI NG ADJUSTI NG BALANCI NG FOR SMALL SYSTEMS
09/ 99
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NOTE: This gui de specification covers requirenments
for testing, adjusting, and bal ancing (TAB) of smal
heating, ventilating, and cooling (HVAC) air and
wat er distribution systens.

This section is a version of guide NFGS-15950, "HVAC
Testi ng/ Adj usti ng/ Bal anci ng" in which the TAB work
requi renents have been substantially reduced in
order to nake the project TAB effort nore cost

ef fective when applied to small HVAC systens.

Smal | HVAC systens incl ude:

1. Rooftop package A/C 35 kW10 tons or less (nho
nmore than two units on the project)

2. Direct expansion, split systemw th air-handling
units or fan coil units, constant volune/variable
tenperature system 17.5 kW5 tons or less (no nore
than three units on the project)

3. Hot water heating only, conprised of unit
heaters, hot water punp and converter, fin tube
radi ati on, convectors, and exhaust fans only.

Systens for industrial exhaust and those with [arge
makeup air units, nultizone units of any tonnage, or
VAV systens are not considered snall systens.

Duct Air Leakage Testing (DALT): Nornally in the
case of snmall HVAC systens, the cost of DALT work is
not justified. However, a case nmight arise where in
t he judgenent of the HVAC system designer, DALT is
consi dered necessary. An exanple of such a case may
be a relatively long duct run in the small HVAC
system

The requirements for DALT work prior to system TAB
wor k can be found in guide NFGS-15950, "HVAC
Testi ng/ Adj usti ng/ Bal anci ng". Use the quide
NFGS- 15950 to cover any small HVAC systemrequiring
DALT work in lieu of using this specification
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section. NFGS-15950 requires qualified test
personnel experienced in providing the conplex DALT
testi ng.

NOTE: Suggestions for inprovenent of this
specification will be wel coned using the Navy
"Change Request Forms" subdirectory located in
SPECSI NTACT in Jobs or Masters under

"Forns/ Docurment s directory or DD Form 1426.
Suggestions should be forwarded to:
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Commander

Naval Facilities Engi neeri ng Comand

Engi neering Innovation and Criteria Ofice, Code ElICO
1510 G | bert Street

Nor f ol k, VA 23511-2699

Emai | : Lant Di v@f dl ant. navfac. navy. mi |
Use of el ectronic comunication is encouraged.
Brackets are used in the text to indicate designer

choi ces or locations where text nmust be supplied by

t he desi gner.
EE IR R I Sk S S I S I S S R R R Rk I I S Sk S I I R R Ik S I R Sk I O
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NOTE: Following infornmation shall be shown on
proj ect draw ngs:

1. A unique nunber or mark for each piece of
equi pnent or termnal

2. Air quantities at air termnals.

3. Air quantities and tenperatures in air handling
uni t schedul es.

4. Water quantities and tenperatures in thernal
energy transfer equi pnment schedul es.

5. Water quantities and heads in punp schedul es.

6. Water flow neasurenent fittings and bal anci ng
fittings.

EE R R R S I R R R I R I O R R R S R I R S R R I R R R R R R R O

PART 1  GENERAL

1.1 REFERENCES
The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by the
basi ¢ designation only.

ASSCOCI ATED Al R BALANCE COUNCI L ( AABC)

AABC MN-1 (1989) Testing and Bal anci ng Heati ng,
Ventilating and Air Conditioning Systens

AABC TBP (1997) Test and Bal ance Procedures
NATI ONAL ENVI RONMENTAL BALANCI NG BUREAU ( NEBB)

NEBB TABES (1991) Testing, Adjusting, Balancing of
Envi ronment al Syst ens

SHEET METAL & Al R CONDI TI ONI NG CONTRACTORS' NATI ONAL ASSOCI ATI ON,
INC. ( SMACNA)
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SMACNA HVACTAB (1993) HVAC Systenms Testing, Adjusting and
Bal anci ng

.2 RELATED REQUI REMENTS

Performwork required by this section in accordance with the paragraph
entitled "Subcontractor Special Requirements"” in Section 01310N,
"Admi ni strative Requirenents."”

Requirenents for price breakdown of HVAC TAB work are specified in Section
01200N, "Price and Paynent Procedures."

Requi rements for construction scheduling related to HVAC TAB work are
specified in [Section 01320N, "Construction Progress Documentation”]
[ Section 01321N, "Network Anal ysis Schedul es"].

.3 DESCRI PTI ON OF WORK

The work includes test, adjust, and bal ance (TAB) of [new and exi sti ng]
heating, ventilating, and cooling (HYAC) air and water distribution systens
i ncludi ng equi pnent, ducts, and piping which are |ocated within, on, under,
bet ween, and adj acent to buil dings.

. 3.1 Air Distribution Systens

Systens shall be tested, adjusted, and bal anced (TAB' d) in conpliance with
this section. Obtain Contracting Oficer's witten approval before
applying insulation to exterior of air distribution systens under Section
15080N, "Mechanical Insulation.”

.3.2 Water Distribution Systens

Systens shall be TAB'd in conpliance with this section. Gbtain Contracting
Oficer's witten approval before applying insulation to water distribution
systens under Section 15080N, "Mechanical Insulation." At Contractor's
option and with Contracting O ficer's witten approval, the piping systens
may be insul ated before systens are TAB d.

Pi ping insulation shall termnate i mediately adjacent to each flow contro
val ve, autonatic control valve, or device. The ends of pipe insulation and
the space between ends of pipe insulation and piping shall be sealed with
wat er pr oof vapor barrier coating. After conpletion of work under this
section, the flow control valves and devices shall be insul ated under
Section 15080N, "Mechanical Insulation.”
4 DEFI NI TI ONS

a. TAB team supervisor: TAB team engineer

b. TAB teamtechnician: TAB team assistant.

c. TAB d: HVAC Testing/Adjusting/Bal anci ng procedures perforned.

d. Field check group: ©One or nore systens of the sane basic type;
the subgroup of a "field check group"” is a "system"™

e. Qut-of-tolerance data: Pertains only to field checking of
certified DALT or TAB report. The termis defined as a

SECTI ON 15949N Page 6



neasur enent taken during field checking which does not fall within
the range of plus 5 to mnus 5 percent of the original nmeasurenent
reported on the certified DALT or TAB report for a specific

par anet er.

f. Season of naxi mum heating |oad: Tinme of year when outdoor amnbient
tenperature at equi pnment installation site remains within
foll owi ng range throughout the period of data recording for TAB

wor k. I ndi cat ed wi nter outdoor design dry bulb tenperature plus
17.5 to mnus 17.5 degrees Celcius plus 30 to minus 30 degrees
Fahrenhei t.

g. Season of maxi mum cooling |oad: Tinme of year when out door anbient
tenperature at equi pnment installation site remains within
foll owi ng range throughout the period of data recording for TAB
wor k. I ndicated sumrer outdoor design dry bulb tenperature plus
9, minus 3 degrees Celcius plus 15, mnus 5 degrees Fahrenheit.

EE IR R R I R R I I R R R I I O R R R R Ok S R R R R R I R I I O R O

NOTE: |In the case where the wi nter outdoor design
dry bulb tenperature and the sumrer outdoor design
dry bulb tenperature are within 19.4 degrees C 35
degrees F of each other, the above two seasons
requiring TAB work are reduced to one season
requiring TAB work. Therefore, in the foll ow ng
speci fication paragraphs, the phrase "the Season 1"
shall be replaced with "the" and all requirenments
for "Season 2" TAB work shall be del et ed.

EE R R R S I R R I R I R I R S R R R R S R R I R I R R R R R R

1.5 SUBM TTALS

Rk Ik kR IR R R I kO S S R Rk Rk S Rk Ik kS b O I R I R

NOTE: Where a "G' in subnmittal tags follows a
submittal item it indicates Governnent approval for
that item Add "G' in submittal tags follow ng any
added or existing subnmittal itens deened
sufficiently critical, conplex, or aesthetically
significant to nmerit approval by the Governnent.
Submittal itens not designated with a "G' will be
approved by the QC organi zati on.

For LANTNAVFACENGCOM j obs, keep "G' for subnmittals.

Rk Ik kR IR R R O kO e O O I A Rk R R O Rk Ik I kS O O R R o

Submit the following in accordance with Section 01330, "Subnitta
Procedures."

SD- 06 Test Reports
Certified TAB report for Season 1; G
Certified TAB report for Season 2; G

Submit certified reports in the specified format including the
above data.

SD-07 Certificates
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Design review report; G
Pre-field TAB engi neering report; G
Advanced notice for [Season 1] TAB field work; G

[ Advanced notice for Season 2 TAB field work; G

TAB Subm ttal and Whrk Schedul e

EE R R R S I R R I R I R S R R R R O S R R R I R I R R S R R R R R O

NOTE: The cal endar day requirenents specified
shoul d apply to many construction projects.
However, the specifier, when preparing this
paragraph for a specific contract shall review and
nodi fy this paragraph to suit the contract
construction schedule. Season 1 nay be the season
of maxi mrum heating | oad or naxi num cooling | oad,
dependi ng upon construction schedul e.

Rk Ik Sk kR IR R R Ik O R R Rk Rk S R R R O O kS I O I S

Conpliance with the followi ng schedule is the Contractor's responsibility.

7

a.

[g.

[ h.

Design Review Report: Wthin [60] [__ ] cal endar days after the
date of contract award, subnit design review report.

Pre-Field TAB Engi neering Report: Wthin [120][__ ] cal endar
days after the date of contract award, submit the Pre-Field TAB
Engi neering Report.

Advanced Notice For [Season 1] TAB Field Wrk: At a nininmm of
[60] [___ ] cal endar days prior to CCD, submt advance notice of
comrencenent of [Season 1] TAB field work.

[ Season 1] TAB Field Work: At a minimumof [45] [___ ] cal endar
days prior to CCD, [and when the anbient tenperature is within
Season 1 limts,] acconplish [Season 1] TAB field work; subnit
[ Season 1] certified TAB report; and conduct [Season 1] field
check.

Compl ete [ Season 1] TAB Work: Prior to CCD, conplete all TAB work
[ except Season 2 TAB worKk].

Advanced Notice For Season 2 TAB Field Work: At a mini num of [15]
[ ] cal endar days prior to CCD, submt advance notice of
comencenent of Season 2 TAB field work.

Season 2 TAB Field Wrk: Wthin [180] [__ ] cal endar days
after date of commrencenent of the Season 1 TAB field work and when
the anmbient tenperature is within Season 2 limts, acconplish
[ Season 2] TAB field work; submt [Season 2] certified TAB report;
and conduct Season 2 field check.]

Conpl ete Season 2 TAB Work: Wthin [15] [ ] cal endar days
after the conpletion of Season 2 field data check, conplete TAB
wor k. ]

QUALI TY ASSURANCE
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7.1 Modi fi cati ons of References

Accompl i sh work in accordance with referenced publications of AABC or NEBB
except as nodified by this section. In the references referred to herein,
consi der the advisory or recomended provisions to be mandatory, as though
the word "shall" had been substituted for the words "should" or "coul d" or
"may" wherever they appear. Interpret reference to the "authority having

jurisdiction,"” the "Adm nistrative Authority,” the "Omer," or the "Design
Engi neer" to nean the "Contracting Oficer."

. 7.2 Responsibilities

The Contractor shall be responsible for ensuring conpliance with the
requirenents of this section. The follow ng delineation of specific work
responsibilities is specified to facilitate execution of the various work
efforts by personnel from separate organi zations. This breakdown of
specific duties is specified to facilitate adherence to the schedule |isted
in paragraph entitled "TAB Submttal and Work Schedul e.”

7.2.1 Cont ract or

a. Coordination of supporting personnel: Provide the technica
personnel, such as factory representatives or HVAC controls
installer required by the TAB field teamto support the TAB field
nmeasur enent work. Provide equi prent nmechanics to operate HVAC
equi prent to enable TAB field teamto acconplish the TAB field
neasur enent work. Ensure these support personnel are present at
the tines required by the TAB team and cause no delay in the TAB
field work. Conversely, ensure that the HVAC controls installer has
required support fromthe TAB teamfield | eader to conplete the
control s check out.

b. Deficiencies: Ensure that the TAB team | eader subnits al
Desi gn/ Construction deficiency notifications directly to the
Contracting officer within 3 days after the deficiency is
encountered. Further, the Contractor shall ensure that all such
notification subnittals are conplete with explanation, including
docunent ati on, detailing deficiencies.

c. Prior to the TAB field teaml s conmmencenent of work, ensure
conpl etion of the applicable inspections and work itenms listed in
the TAB team | eader's pre-field engineering report. List as
prerequisite work items, the deficiencies, pointed out by the TAB
team | eader in the design review report.

d. Do not allowthe TAB teamto conmence TAB field work until all of
the following work itens are conpl eted

(1) Prerequisite HVAC work checkout list, specified in paragraph
"Pre-final TAB Engi neering Report", have been conpl et ed,
submitted, and approved. Ensure that the TAB Agency gets a copy
of the approved prerequisite H/AC work checkout |ist.

e. Advance notice: Furnish to the Contracting O ficer with advance
written notice for each event, the comrencenent of the TAB field
wor K.

f. Insulation work: Ensure that openings in duct and machi nery
i nsul ation coverings, for TAB test ports, are marked, closed and
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1.7.2.2

seal ed.
TAB Team Leader

Fi el d manager: Manage, in the field, the acconplishnent of the
work specified in Part 3, "Execution."

Full time: Be present at the contract site when [DALT field work
or] TAB field work is being performed by the TAB team ensure
day-to-day TAB team work acconplishnents are in conpliance with
this section.

Design review report: Review project specifications and
acconpanying drawi ngs to verify that the air systems and water
systens are designed in such a way that the TAB engi neer can
acconplish the work in conpliance with the requirenents of this
section. Verify the presence and | ocation of permanently
installed test ports and ot her devices needed, including gauge
cocks, thernonmeter wells, flow control devices, circuit setters,
bal anci ng val ves, and manual vol une danpers.

Support required: Specify the technical support personne

required fromthe Contractor other than the TAB team I nform the
Contractor in witing of the support personnel needed and when
they are needed. Furnish the notice as soon as the need is
anti ci pat ed.

Pre-field engineering report: Utilizing the follow ng
HVAC-rel at ed docunentation; contract draw ngs and specifications,
approved subnittal data for equi pnent, up-to-date revisions and
change orders; prepare this report.

Techni cal Assistance for TAB Wrk: Provi de i medi ate technica
assistance to the TAB field teamfor the TAB work

Certified TAB report: Certify the TAB report. This certification
i ncl udes the follow ng work:

(1) Review Reviewthe TAB field data report. Fromthis field
report, prepare the certified TAB report.

(2) Verification: Verify adherence, by the TAB field team to
the TAB plan prescribed by the pre-field engineering report and
verify adherence to the procedures specified in this section

Desi gn/ Construction deficiencies: Wthin 3 working days after the
TAB t eam has encount ered any design or construction deficiencies,
the TAB team | eader shall submt witten notification directly to
the Contracting Officer, with a separate copy to the Contractor

of all such deficiencies.

Provide in this submttal a conplete explanation, including
supporting docunentation, detailing deficiencies. Were
deficiencies are encountered that are believed to adversely inpact
successful conpletion of TAB, the TAB Agency shall issue notice
and request direction in the notification submttal

TAB Field Check: The TAB team | eader shall attend and supervise
[ Season 1] [and Season 2] TAB field check
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1.7.3 Certificates
1.7.3.1 Desi gn Revi ew Report

Submit typed report describing om ssions and deficiencies in the HVAC
system s design that woul d preclude the TAB team from acconplishing the
duct | eakage testing work and the TAB work requirements of this section.
Provi de a conpl ete explanation includi ng supporting docunentation detailing
the design deficiency. State that no deficiencies are evident if that is

t he case.

1.7.3.2 Pre-Field TAB Engi neeri ng Report
Submit report containing the follow ng information:
a. Step-by-step TAB procedure:

(1) Strategy: Describe the nethod of approach to the TAB field
work fromstart to finish. Include in this description a conplete
nmet hodol ogy for acconplishing each seasonal TAB field work session

(2) Procedural steps: Delineate fully the intended procedura
steps to be taken by the TAB field teamto acconplish the required
TAB wor k of each air distribution system and each water

di stribution system Include intended procedural steps for TAB
wor k for subsystens and system conponents.

b. Pre-field data: Subnit AABC or NEBB or SMACNA HVACTAB data report
fornms with the following pre-field infornation filled in:

(1) Design data obtained from system draw ngs, specifications,
and approved submittals.

(2) Notations detailing additional data to be obtained fromthe
contract site by the TAB field team

(3) Designate the actual data to be nmeasured in the TAB field
wor K.

(4) Provide a list of the types of instrunents, and the neasuring
range of each, which are anticipated to be used for neasuring in
the TAB field work. By neans of a keying schenme, specify on each
TAB data report formsubmtted, which instruments will be used for
nmeasuring each itemof TAB data. |If the selection of which
instrunent to use, is to be made in the field, specify from which
instrunents the choice will be nade. The instrunment key nunber
shal |l be placed in the blank space where the neasured data woul d
be entered.

1.7.4 Test Reports
1.7.4.1 Certified TAB Reports

Submt Certified TAB Report for Season 1 and Certified TAB Report for
Season 2 in the foll owi ng manner:

a. Report format: Submt the conpleted pre-field data forns approved
in the pre-field TAB Engi neeri ng Report conpleted by TAB field
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team reviewed and certified by the TAB team | eader. Bind the
report with a waterproof front and back cover. Include a table of
contents identifying by page nunmber the |ocation of each report.
Report fornms and report data shall be typewitten. Handwitten
report forns or report data are not acceptable.

b. Tenperatures: On each TAB report formreporting TAB work
acconpl i shed on HVAC thernmal energy transfer equipnment, include
t he i ndoor and outdoor dry bulb tenperature range and i ndoor and
out door wet bulb tenperature range within which the TAB data was
recorded. Include in the TAB report continuous tinme versus
tenperature recording data of wet and dry bul b tenperatures for
the rooms, or zones, as designated in the following list:

Rk Ik kb I IR R R I kO e S R R ARk Rk R Rk O ok O O kR SRR I b R R R o

NOTE: The design engineer shall list, in the

par agr aph bel ow, those roons, or zones, for which

i ndoor dry bulb and wet bulb tenperatures shall be
conpiled for the specified time duration. Include a
sufficient nunmber of rooms, or zones, in the listing
to ensure correct evaluation of performance for the
i nstall ed HVAC syst ens.

EE R R R S I R R I R I R S R R R R R S R R I R R R R R R R R O

(1) [Specifier: List desired roonms and/or zones here]. Data
shal | be neasured and conpiled on a continuous basis for the
period in which TAB work affecting those roons is being done.

(2) Data shall be neasured/recorded only after the HVAC systens
installations are conplete, the systens fully bal anced and the
HVAC systens controls operating in fully autonmatic node.

(3) Data nay be conplied using direct digital controls trend

| oggi ng where available. Qherwi se, the Contractor shal
tenporarily install calibrated tinme versus tenperature/ humdity
recorders for this purpose. The HVAC systens and controls shal
have been fully operational a mininmmof 24 hours in advance of

comrenci ng data conpil ation. The specified data shall be
included in the [Season | TAB Report] [Season | and Season 2 TAB
Report].

EE R R R S I R I R I R I R S R R R R R O S R R I R R R R R S R R R R

NOTE: Paragraphs c. below apply to air distribution
systems to be TAB'd. Delete the paragraph if no
air distribution systens are in the project, or

del ete the paragraphs not applicable and edit the
term nol ogy of the remaining paragraphs to agree

wi th the draw ngs.

EE R R R kR S I R R R I I O R R R R O S R R R I R I R I O R I R I

[c. System Di agranms: Provide a systemdiagramin the TAB report
showi ng the location of all term nal outlet supply, return
exhaust and transfer registers, grilles and diffusers. Use a key
nunbering system on the diagram which identifies each outl et
contained in the outlet airflow report sheets.]

PART 2 PRODUCTS

Not used.
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PART 3 EXECUTI ON

3.

3.

1 TAB PROCEDURES

1.1 TAB Field Wrk

Rk Rk kR IR R R I kO ke S O R AR Rk R R R Rk O ok O I R R I O I b R R o

NOTE: For those projects having only a single
certified TAB report, delete the bracketed
requirenents in the follow ng paragraph

EE R R R S I R I R I R I O I R R R I R S R R I R R R R R S R R R

Test, adjust, and bal ance the listed HVAC systens to the state of operation
i ndi cated on and specified in the contract design docunents. Conduct TAB
wor k, including maintenance and calibration of instruments, and neasurenent
accuracy, in conformance with the AABC M\-1 and AABC TBP, or NEBB TABES, or
SMACNA HVACTAB, except as suppl emented and nodified by this section.

Provi de instrunments and consumabl es required to acconplish the TAB work.
Air systems and water systens shall be proportionately bal anced and
reported in the [Season 1] certified TAB report. [The only water flow and
air flow reporting which can be deferred until the Season 2 will be that
data which would be affected in terns of accuracy due to outside anbient
condi tions].

1.2 Prelim nary Procedures

Use the approved pre-field engineering report as instructions and
procedures for acconplishing TAB field work. Test ports required for
testing by the TAB team | eader shall be located in the field by the TAB
team | eader during TAB field work. It shall be the responsibility of the
sheetmetal contractor to provide and install test ports as required by the
TAB t eam | eader.

[3.1.3 TAB Air Distribution Systemns

EZE IR R R S R R R I I O R R R Ok S R R R R I R I R I O R I O

NOTE: Specifier shall edit, delete, and add to the
par agraphs below to ensure that air distribution
systens indicated on project drawings are listed for
TAB work. Specifier shall explicitly identify new
and exi sting systens and conponents which are to be
TAB' d. Particular care should be exercised in
defining existing systems and conponents. Specify
the systens identically to | abeling and term nol ogy
used on project draw ngs.

EE R I R R S I R I R R I R R R R R R R R S R R I R R R S R R R R R O

3.1.3.1 Air Handling Units

Air handling unit systenms including fans (air handling unit fans, exhaust
fans and winter ventilation fans), coils, ducts, plenuns, m xing boxes,
termnal units, variable air volune boxes, and air distribution devices for
supply air, return air, outside air, mxed air relief air, and makeup air.

3.1.3.2 Fan Coil s

Fan coil unit systens including fans, coils, ducts, plenuns, and air
distribution devices for supply air, return air, and outside air.
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3.

3.

.1.3.3 Rooftop Air Conditioning

Rooftop air conditioning systens including fans, coils, ducts, plenuns, and
air distribution devices for supply air, return air, and outside air.

.1.3.4 Return Air Fans

Return air fan systemincluding fan ducts, plenuns, registers, diffusers,
grilles, and louvers for supply air, return air, outside air, and m xed air.

.1.3.5 Makeup Air Units

Makeup air unit systens including fans, coils, ducts, plenuns, registers,
diffusers, grilles, and |louvers for supply air, return air, outside air,
and mi xed air.

.1.3.6 Heating and Ventilating Units

Heating and ventilating unit systens including fans, coils, ducts, plenuns,
roof vents, registers, diffusers, grilles, and | ouvers for supply air,
return air, outside air, and mxed air.

.1.3.7 Door Heaters

Door heater systens, including fans, coils, and diffusers.

.1.3.8 Exhaust Fans

Exhaust fan systens including fans, ducts, plenuns, grilles, and hoods for
exhaust air.

.1.3.9 Cooling Units

1.3.10 Unit Heaters

1.3.11 Cabi net Heaters

1[3.1.4 TAB Water Distribution Systens

EE R R R S I R R R O I R R R R R S R R I R R R S R R S R R

NOTE: Specifier shall edit, delete, and add to the
par agraphs below to ensure that water distribution
systens indicated on project drawings are listed for
TAB work. Specifier shall explicitly identify new
and existing systens and conponents which are to be
TAB' d. Particular care should be exercised in
defining existing systenms and conponents. Specify
the systens identically to [ abeling and term nol ogy

used on project draw ngs.
EE IR I Sk S S I S S I O R R R Rk kS kR S Ik S I O R Sk I S O S

[3.1.4.1 Chill ed Water

Chilled water systens including chillers, condensers, cooling towers,
punps, coils, system bal ance val ves and fl ow nmeasuring devi ces.

1[3.1.4.2 Heating Hot Water
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Heating hot water systens including boilers, hot water converters (e.g.,
heat exchangers), punps, coils, system bal anci ng val ves and fl ow neasuri ng
devi ces.

1[3.1.4.3 Dual Tenperature Water

Dual tenperature water systens including boilers, converters, chillers,
condensers, cooling towers, punps, coils, and system bal anci ng val ves, and
fl ow neasuring devi ces.

1]

EE R R R S I R I R I R I O I R R R I R S R R I R R R R R S R R R

NOTE: Choose one of the follow ng options; choose
the text i mediately bel ow or the text bel ow that
entitled "TAB Wirk On Performance Tests Wthin
Seasonal Limtations." Use the text immediately
below in the case where the wi nter outdoor design
dry bulb tenperature and the sunmmer outdoor design
dry bulb tenperature are within 19.4 degrees C 35
degrees F of each other. This will reduce the
nunber of trips to the contract site fromtwo (one
per season) to one for performance testing by the
TAB field team Use the second option, in the other
cases.

EZE IR R R S I R R I I O R R R Ok S R R I R R R I O R O O

[3.1.5 TAB Work on Performance Tests Wthout Seasonal Limtations
3.1.5.1 Performance Tests

In addition to the TAB proportionate bal ancing work on the air distribution
systens and the water distribution systens, acconplish TAB work on the HVAC
systens which directly transfer thermal energy. TAB the operationa
performance of the [heating systens] [and] [cooling systens].

3.1.5.2 Anbi ent Tenper at ures

On each tab report formused for recording data, record the outdoor and

i ndoor ambient dry bulb temperature range and the outdoor and indoor

anbi ent wet bulb tenperature range within which the report fornis data was
recorded. That is, record these tenperatures at beginning and at the end
of data taking.

3.1.5.3 Refrigeration Units

For refrigeration conpressors/condensers/condensing units, data as required
by NEBB Form TAB 15-83, NEBB TABES shall be reported, including
refrigeration operational data.

3.1.5.4 Coils

Heating and cooling perfornance capacity tests shall be reported for [hot
water], [chilled water], [DX] [and steamcoils] for the purpose of
verifying that the coils neet the indicated design capacity. Subnit the
followi ng data and calculations with the coil test reports: the apparent
coil capacity shall be determ ned by cal cul ati ons using single point
nmeasurenment of entering and | eaving wet and dry bulb tenperatures; the
cal culations shall be submtted with the coil reports.

SECTI ON 15949N Page 15



EE R R Ik R I R R R I I O I R R I R O I R R I R R I I O R O

NOTE: Choose the text immediately below, or the
text above entitled "TAB Wrk On Performance Tests
Wthout Seasonal Limtations." The text immediately
bel ow requires one trip each for Seasons 1 and 2 for
performance testing.

EE R R R I I R R R I I O R R R O R R R I R R I O R I O

1[3.1.6 TAB Work on Performance Tests Wth Seasonal Limitations
3.1.6.1 Performance Tests

Acconpl i sh proportionate bal ancing TAB work on the air distribution systens
and water distribution systens, in other words, acconplish adjusting and
bal ancing of the air flows and water flows, any time during the duration of
this contract, subject to the limtations specified el sewhere in this
section. However, acconplish, within the follow ng seasonal |imtations,
TAB work on HVAC systens which directly transfer thernmal energy.

3.1.6.2 Season OF Maxi mum Load

Visit the contract site for at |least two TAB work sessions for TAB field
neasurenents. [Visit the contract site during the season of nmaxi num
heating load] [and] [visit the contract site during the season of maxi mum
cooling load], the goal being to TAB the operational performance of the

[ heating systens] [and] [cooling systems] under their respective nmaxi mum
out door environment-caused | oading. During the seasonal linitations, TAB
the operational performance of the [heating systens] [and] [cooling
systens].

3.1.6.3 Anbi ent Tenper at ures

On each tab report formused for recording data, record the outdoor and

i ndoor anbient dry bulb tenperature range and t he outdoor and indoor

anbi ent wet bulb tenperature range within which the report fornis data was
recorded. That is, record these tenperatures at beginning and at the end
of data taking.

3.1.6.4 Refrigeration Units

For refrigeration conpressors/condensers/condensing units, data as required
by NEBB Form TAB 15-83, NEBB TABES shal |l be reported, including
refrigeration operational data.

3.1.6.5 Coils

Heating and cooling perfornance capacity tests shall be reported for [hot
water], [chilled water], [DX] [and steamcoils] for the purpose of
verifying that the coils neet the indicated design capacity. Submt the
followi ng data and cal culations with the coil test reports: the apparent
coil capacity shall be determ ned by cal cul ati ons using single point
neasur enent of entering and | eaving wet and dry bulb tenperatures; the
cal culations shall be subnmitted with the coil reports.

13.1.7 Wor kmanshi p
Conduct TAB work on specified HVAC systens until neasured paraneters are

within plus or mnus 10 percent of the design values, that is, the val ues
specified or indicated on the contract docunents.
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3.

1.8 Defi ci enci es

Strive to neet the intent of this section to maxi mze the perfornmance of
the equi pnment as designed and installed. However, if deficiencies in

equi pnent design or installation prevent TAB work from bei ng acconpli shed
within the range of design values specified in the paragraph entitled

"Wor kmanshi p, " provide witten notice as soon as possible to the Contractor
and the Contracting Oficer describing the deficiency and reconmended
correction.

Responsi bility for correction of installation deficiencies is the
Contractor's. |If a deficiency is in equipnment design, call the TAB team
supervi sor for technical assistance. Responsibility for reporting design
deficiencies to Contractor is the TAB team supervi sor's.

.2 DATA FROM TAB FI ELD WORK

After conpletion of the TAB work, prepare a pre-final TAB report using the
reporting forms approved in the pre-field engineering report. Data
required by those approved data report fornms shall be furnished by the TAB
team Except as approved otherwise in witing by the Contracting Oficer,
the TAB work and the TAB report shall be considered inconplete until the
TAB work is acconplished to within the accuracy range specified in the

par agraph entitled "Wrkmanshi p* of this section.

Prepare the report neatly and legibly; the pre-final TAB report shall be
the final TAB report mnus the TAB supervisor's review and certification.
otain, at the contract site, the TAB supervisor's review and certification
of the TAB report.

Verbally notify the Contracting Oficer's TAB representative that the field
check of the certified TAB report data can conmence; give this verba

notice 48 hours in advance of when the field checking shall comence. Do
not schedule field check of the certified TAB report until the specified
wor kmanshi p requi renents have been nmet or witten approval of the

devi ations fromthe requirements have been received fromthe Contracting
Oficer.

.3 QUALI TY ASSURANCE FOR TAB FI ELD WORK

.3.1 Fi el d Check

Test shall be nade to denonstrate that capacities and general performance
of air and water systens conply with the contract requirenents.

.3.1.1 Recheck

During field check, the Contractor shall recheck, in the presence of the
Contracting Oficer, random sel ections of data (water, air quantities, air
nmotion, sound | evel readings) recorded in the certified report.

.3.1.2 Areas O Recheck

Poi nts and areas of recheck shall be selected by the Contracting Oficer.

.3.1.3 Pr ocedur es

Measurenent and test procedures shall be the sane as approved for work for
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form ng basis of the certified report.
.3.1.4 Recheck Sel ecti ons

Sel ections for recheck will not exceed 25 percent of the total nunber of
reported data entries tabulated in the report.

. 3.2 Ret est s

If randomtests reveals a neasured quantity which is out-of-tolerance, the
report is subject to disapproval at the Contracting Oficers discretion.

In the event the report is disapproved, all systens shall be readjusted and
tested, new data recorded, new certified reports submitted, and a new field
check conducted at no additional cost to the Governnent.

.3.3 Prerequisite for Approva

Conpliance with the field checking requirenments of this sectionis a
prerequisite for the final approval of the certified TAB report subnitted.

.4 MARKI NG OF SETTI NGS

Permanently mark the settings of HVAC adjustnent devices including valves,
splitters, and danpers so that adjustnent can be restored if disturbed at
any time. The pernmanent markings shall indicate the settings on the

adj ust ment devi ces which result in the data reported on the submtted
certified TAB report.

.5 MARKI NG OF TEST PORTS

The TAB team shall pernanently and legibly nmark and identify the | ocation
poi nts of the duct test ports. |If the ducts have exterior insulation,
these markings shall be nade on the exterior side of the duct insulation.
The |l ocation of test ports shall be shown on the as-built nechanica
drawi ngs wi th di nmensions given where the test port is covered by exterior
i nsul ation.

-- End of Section --
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